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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a valve timing 
control device for an internal combustion engine that 
reduces unbumed HC generated in combustion. 

SOLUTION: Upon a start of a start-up of an engine, the 
closing timing of an exhaust valve is advanced to 
confine in a combustion chamber combustion gas 
including more quenched HC and wet fuel than after a 
warm-up of the internal combustion engine. When the 
pressure of an intake passage falls below 600 mmHg at a 
point B in Fig. 15 (a), the closing timing of the 
exhaust valve is retarded in order to cause combustion 
gas to be aspirated again into the combustion chamber. 
Unbumt HC included in combustion gas can thus 
contribute to combustion again to reduce degradation in 
emissions. As shown in Fig. 15 (e), a target 
underlapping degree is set depending on the intake 
passage pressure of the internal combustion engine to 
appropriately control the combustion gas aspirated again 
into or confined in the combustion chamber. 
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j&mrnw ifp-cfo&tgtctemiEifcmFT i mecco. 

fcabfcSf atfflKra y - > cc J± u r fg < ft 
0 , -eco^co^FKIflifltc o tc& -o x&mt& V~>lC ft 
* ft: a& -c £> £ „ ccotc *bte»t£M&m m tc js D r ^is 

[0 06 2] i^±I^QJ L/ci3, 14 C!^fW!l^©gi 

ts, tsarr£i§i7. la i o©7P-?t- Rc-c/gi>e> 

[0 0 6 3]^ic, 05, 6 ©ifeA:B#»!WIWi«W4* 

2 0 1 TbMXT- v V'S 2 0 3 -Ctt. *&ffcf£ 1 tfcHifi 
Lfc*>, WMThw^6 0'COT\ 

1 W-eWtl|IJS§ni> 0 _hfE3 
0(D|Jj^^f^ttf (Yes) cDiH^N Xr^' 

-Cfc&o —77. _hiB3o©*»J^tem©^^, l^ftol 
-^ri)-^ (No) (om^u. XTy y's 2 0 5^M 
tr. Xf 77-S 2 0 5 a«©*^ja«B»^c* 

[0 06 4] |il«tc % H 6 Oje»«H#MSPO A 

f^'S2 0 1 TbMX f">7 , S 2 03 <D*»JS*S*7^T^ 
-znm (Yes) CDt§£\ Xf7 7'S 2 1 4^M^ & 

mtkim o - > t ft & «fc ^ fcjBs»«#«*Ke-r — 

7t\ Xf y 7'S 2 0 1 MXr * 7*S 2 0 3 <D^J^*S^ 
tD5^4>ft< i^lor^M (No) ©*6«Ctt, * 
f ^7'S2 1 5^Itf e ^7*S2 1 5t1J, 
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»J±<fcft* <fc 9fc:. i»Affi«acca-^o»r«*4i«*«* 
[0 06 5] JBUKDJ: 5CC % 8SSS^JWi8tSSItf^fr^^ 

10 [0 06 6] ^t; i7 CC^Sf^fflaJl/- 

{c|^I»3ur,«OaMU*a«j5tiS. CCD[H7<£):7P-:^ 
— h3^e«l3tiS<b. Xf 77'S 3 0 0(crx>i/>@ 
KilSN e#^d;U£4 0 0 r pmOTt^^^iM? 
n&o CCtU Y^^j/->a>X^ -;W>$nt 

0 r pm&TX'Jb&m&lCte^ Xr^7'S3 1 0 TbM* 

[0067] Xt*7 7'S 3 10 T-te:. x>^>?££P7ki& 
Th w^0°Cd:0A#<, 6 O w Cl^T-C(3:ftO^^CC 
ii, Xt-^7'S3 3 0^M, SPM^l 2 0B*B3^-Y 

^7T^> 0 — ftSWcflTh w^o°CJ:OA^< 6 
0°C^T<D«iK"C&S^tC« % Xfy7 , S32 0^1 

30 ^-r^> 0 

[0 0 6 8 ] Xt- v V'S 3 0 0 tCTTx>^>[o]fsjiJ^N 
e^4 0 0 r p m&Mx.tcm'&ttCte\ Xf 7 7"S3 0 0 
©WS^fS(Yes) $nt, Xr^7 , S 3 4 0OT 
CD^S^^^"T^ 0 Xf >7*S 3 4 0riJ t HUKEUfcM 

ftZfr^frfimTZZtlZo CCt\ 77^XCAT*i0 

xf ^7*s3 5o^m, SPM^f i zcommzj $ 

40 £ 0 

[0 06 9] C (D®«*IJfflI«, H9(7)^P-^^-hCC 
^xTcfc^iC, Xf77'S351, S 3 5 2, S3 

5 3Ccr i>^>ISIS«KN e i KA^«fi G a <h ?^ip 
7KMTh w^r^tl-en^jAtfo fit, L/T. 

raiE?K«CCl£ D/cSP«# 1 2 CD§«^ ^-{>>yvc 

[0 07 0]— ^ H7©^^ty^S3 4 0tCT, 

50 ©CDlltf^f^^OTl^ia^iC^, Xf ^7'S36 
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17 

0"M!tfo Xf7 7'S3 6 0rtt, xr7D^-^45 
£C £ 0 t£ £B 2 ft Z> G a t x > V> > ED$£5lJg N 

^A^MMGa<i:X>>>>[pI$5iIgNe <b<£>2 
:Atc^ v ?*mc £ *) ZftZ mMMffi 2 <DE.jj P 

m^ai-rc t(<Cj:->Tn\ti£ftZ> 0 fit, y^-j 
y'S 3 6 0t(t ^m^n/c^jlg§2©E^Pm^ 
^JE^Ji irf?iJ;U£6 0 0 mmHgJ:^h^«^ 

[0 0 7 1] CCX\ m^mm2(OK^Pm^m^T^ 10 

us . h c zmvmmcm^ z -t± zmm 

EGRt?xmm:*m^mic&m-?z>c ticj:-?x . x=. 
^>3>^«-r^ci^@Wiirc^ 0 EGRM 

r, 2og»i# i i <t$m±f i 2 t&^mc&ifrz 
v&mm, mm*-'*'? vy'mm*wa£irz>ctt<c&-o 

[0072] mc. mimcjz^xmmzti&mmifx* 

^il^3 0J±^^CCAMJi#ifi'C^^^^. C 
c0^mil3g3OI±^;^:S^i-r^<t, ^Mjl^2i^m 
MS8 3 t <Dm± 2 (O \£Jj P m tc J: o T ^ 5 

ft&<DX$>Z> 0 gjl 3<D«ttia (3e»»Sf»*HB^5r-< 
^>^BTDC10° CA. —j ^JWJATDCIO 30 
° CAt*S) tc^n^. ^MM&£2<DEE^Pm^A^ 
c > <h # w . 2 £ g^sss 3 <t <omi£&'b2 

< , Sl«#l 2(D^#W 5 >y«MS-l±Tfc 

«//^*S«S*^rttCW»A$ tl-TCC+^ife E G R #X$J 

^>Ci) (C J; ^ E G RM^«H C ^llt ^ C 

& G 40 
[0 07 3] ±.m<D X 5 tafflmtC**) . 2 <Dj± 

*Pm«ia6 0 0mmHgJm±©H^ (No) 

M# 1 2<DE3#*«f 5 >^£M#-r&c<tfc:<j:&EGR 
M^g^iLt^r^'S3 2 0^1^ o fit, X 
7*7 7 S 3 2 0 "CSS, 1 2 CDfflfrZ A S > ^il 

ft 5 ^ < MWPffliHtSO^tf W©«lfB*iaiS IT * 
^-?>^R7T^. — GE^Pm^6 0 OmmHg 
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GRM*@WiUt^f 3 8 O^iltTo fb 

T. Xr>;7*S 3 8 0r(t SEM^l 2<E>B3#*-f 5> 

y * a« -r s ^ < *b«^w * ww zmmbx* 

[0 0 7 4 ] fcLLOcfc *H*©JB«t?«. ^«JB^ 

«c«a=-r * ? x > * h c *m&-? &tc&>ccf&mmmmm 

&&C£t,c£^X&mHC<Dfflm$:{&ffl2'&tc t , gtc. 
tmhfr h WiMMffi 2 (DKJj P m &WrMKf) Ht, 0j x. 
(26 0OmmHgJ:0^<^l)iIMl 2£il^2 

tc r l & ^ o fcij!«pjta««siff fulfil <b st^aa 
mmm^pmtcommr 1 2 <ora ^ a 5 > ^cd^t^ 
^cc^c^r. 138 tm 1 0 icD^ n-^ + - h^rfflc^r 

[0 07 5] *-T, S8CD^P-^^- hKl^-rftBW^ 
WKtS^THuSJ^-Ctt, ^fXf sr 7*S3 2 net. X 

>>>> 1 ©«*£P*iST h w^^ctfo for. * 
^S 3 2 2tcr, K^c^c^&*P7KiaThwK:*^ii 

il 1 cc^-r^ ^'CCJ: DSFM^P 1 2 or>»£BJ#* 
^^>^VCTBSE^-ri> 0 Xf ^7'S3 2 3t 

6 ( a ) ic^-T 0: ^ tc^MfffiOT D C J: K) hMMmc 

mmMmfrmzj % >^vct t g^^-r^ 0 cco^ 

[0 0 7 6 ] * xV^HCttUaSOfcjiO , «S«ECCfF# 

gt^c =ftf*Wtc«, x>t^> 1 (DMMZ:, ©A^MG 
tcMIZttcm^^X ^x>?HC(D|IMiiIt^ 0 f b 
JE^^r^-r^c, COffliE^!S«. ISrtBE^lftC^ai- 

1 icj&^m&wtmzti. ffiftKDmwzz 1 j:o^sj& 

^«S^fiJ^^<^^^5-c*^ 0 for, C<D«#L/ 
tC^UCC< < %;2>tc&>, RA^asS^^iPTkS^Cc 

a-3t >r s> »; > ^Sffi©iaa[*}i5c or^x>^HccD 

[0 07 7] «±0<fc^«C v ^x>^HC(DS^^ 
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U H8GDXT- yy'S 3 2 31CT ^x>^ h elisor 
f*7 7 S 3 2 2 *CTRJEOfcSf»VC TKiWH* 5 > 

yvcTBSEtc, tr^rHcmicfcctcmjEmmv 

CTh c«rJ0gLT@aSfavCTH5r-{ ^ >^'VCT 
tg^f[Bn e CCt'iE«VCThc«, 

So 

[0 0 7 9] ^/c, C©18©7 a — ^i* — Kctet,* 
[0080] o^c. m7<D^ J r yy'S 3 8 OCc^nL/c 

h*ffiiiri$*fflccw^-reo £~r\ ^-S3 8 nc 20 
r»iP*»Thw. x>^>|g(Ei*KNe. ©A^Ml 

r. I#^c j: 53 ^ ^iifci^wi ^ 5 > ^ v c t 
/s &mmm ^^>yvcTBSE ccree l . ^v-^y 

S 3 8 2^dlt? 0 

[0 08 1 ]Xf77'S 3 8 2 -C«, f»«A*fr(Dflui 
• ^FJe*|iJSt5/cM7 7 B F 1 Vfo&fr 
^>^#it^. CCt. 77^XBFR^l©JI6tC 
tt. f^jt*frJ^£^G>-C, X:r 3 8 5, S 30 

3 8 6©^il^^f UT*;l/-^>€r*^T"r-5. — 7t\ 
I^A^^^ALLftC^^CCJi. 7'S3 8 3, 

S 3 8 4<DffiiI£Htf lt*H^>^7t^, 
[0 0 8 2 ] Mi^fr^U^^o/ci^O 

wwccot^rttwrs. ^f'>7's3 8 3m mKii 
^ > siftt v c t r e ^r^it^o 

t^HCWT^, fCt, IftlVCTREtJ, 
|5|<EiSjffNe^#l»«<b**#3Q:ffl«:we3ti-S. cn 40 
^c^o-c^^i i £§m& i 2 i^i0iB#&c^ori> 

eatscims. xf 7 7's3 8 4tu mmm 

Z4 5>^'VCTBSE^7;f ^ 7*S3 8 3 ^tgtBL 
>7'VCT t giir^U IS 1 6 (b ) CCTnTct^ 

[0 08 3]-S, ilx^teu/ci^, 50 
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7 7'S 3 8 2 ©7 7 ; /X B F R^ 1 t 
f77'S3 85 CCii*. loIIS&KN e < ttS«B#RB 

vcTFw^mait-^>o &ffi>xm*wmLisX^z>±* 

UlSn-S*«H C3&*»P«U1IB3 -rM*#H«iM-ffcSfi5 

iUttt. Xf 7 7*S 3 8 6tCT 1 BJ**F 1 2 <E*»HI 
£ Y 5 Ist/tCX?-* y'S3 8 5&CT»fcHL/fc:jl#SVC 
TFW*a»Lfcfl*»«*l 2<DmMm*J 5 
CTtgiLt^Sl, il6 (. c) tCT^-Tcfc^CcSfm 
#1 2©gSFt1^^ S >^£®MtT*ITDC<fcD fciift 

[0 08 4] J£Lh<D<£ Bl 1 0 CC^O/dtt#|^Jffll!a 

CTtg^ift^trfMi i <t©*-^^ 9 ^uffl 
*W£m.TZ>. ctiCC^K). — SSf«ilK3frcSftB$tifc 
MHC ^ 1 0 3#4Ci^-5© 

ftSA^^fiSai-rSiS^c^, Br^bJSJ£6C J: D*t«H C 

#1 i igfm^i 2 l<o*-;*z? v?mr$*&m~?%>c. 

[0 0 8 5 ] ortC, Ml SlCfr^Z J b&m 
t^r*H*fecO^«:itt0^TSo £T\ HI 5 (a) «x 

Si, 115 ( d ) &C7jrr<fc 5 tcSEStfp 1 2 * 5 
>y^iP7KvUJCS^C^r BTDC (BeforeTo 
p Dead Center: Ji^^Su ) 10° C A tc 
gSt^o c©r^7 ycDl^-cte, ^iPTkST h 

[0 0 8 6 ] -Tttfc)^ 7X>^HC, WMV* 7 hi 

x s s n z^m h c * ^:|p|cd*r«sb$ ecu oqwR ^ i± s 
s 0 

[0 087 ]^ OT, 115 (a) CDx>*P>I5HBaiS 
w, h 7 7 h 7 > 7 = -r> 3 XD^Tfil?^ 
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XCATtCl^-o 8 CO^^JcST^i, HI 5 
(b) tC^-Tcfc^C, CDl^tC^, 
^B^^^^C31ft$n^ 0 HIl 5 (a ) OJ->^> 
[nHteifiKN e < 35c 0 , R*aB©JI*rtS/jN3 < ft 

-?Tl><<L. H"t>BiSK:r«»aB2©E**S6 0 Om 
mHgiftS. C©B^C&S£, SfcStaK 2 <DJEft P 

— HI 1 5 ( c ) tefn-tmMir 1 1 <Dffl $ << ^ > 
Wx.tfTDCH2tc^Snrc^. gfM^Fl 10 

2(DmW 5>^ilft3nscitcJ:»pgR^p 1 1 £ 
2 i*^B$tcpg^orc^wra. 

A£ < -5 /cab . gl^aSS 2 CC— BBpffi 3 n/c«S«E 

oc<fcg. iiicj:-.r^-ri,*iHc«^f i occ 

[0 08 8 )115 < a ) CCtel^T . EWCjgfcttftlR* 

(f ) ©^SKtfciSl 5(g) Ogpffl//^«ai3M9f^ 20 

j&i-r £ i . mMtfx ic^stiz h c admass * 

rBMfcJEj£*rfiC"r. «9>x.tc. c©»«**fr#liEft-r 
£«lteSM*-efcJ:. *jKHCKJ:Sx5 yl/a>ttfii(E3 

ntc^©r\ il©^M@^iLrii5 (c) 

tC9jk-?£ o CCP&M^P 1 1 <DMZ<4 5 > A T D 

C 1 0° CACCil^T^> 0 C©J:5tt:»*#l 1 
■r-Exb, ^M-n 1 l^^lT£PIHc, RMI82i«i 

»4<£>2£f t^CEISnS. *5 . C <D £ £ . gp^ 1 2 30 
OSil^^5>y[-l MMBTDC10 0 CACCf^ 

^r&. cn^cj:o, ^M/f- 1 i £0*-^ ^ nigral 
* i«t ^ci raae *sae< t s h± & . 

[0 0 8 9 ] «±©J:5K:, GKM^fl 1 tmMfr 1 2 i 

j: *> mi 5 ( d > cc-sjr-ctr-t j: 5 

OCgfm^F 1 2 (Dm ^^>^TDC CCl&S LfcfikfcS 

WittKT^o mi 5 (h) tc^-r^cc, ^jR-c^-r 
se*e?»j-c«, mi 5 (a) <da,-£&-ck:^>^hc 

cn tester, *is»w-c«. gp^f 1 2<dk^-y 5 > 

CCiFi*£1±&C<b^r^£CDr\ l$r>3>Mf 
[0 0 9 0 ] fit, mi 5 (a) ©B*«»T?tt, ^ 

C<Di€f^O/c^HCCC<fc«3x$ >-> 3 >^?^ 50 
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{fc-*-3#. 3HOIi©««rtt. ^#1 1 <bgfM#l 2 
OCCSRAStiS. Cti«cj:D. W^A 

3 tifc«s«i*f ^ «ca £ ti 5 h c *sHCF»j»tc»#-r 

[0 09 1] tLh<DJ;5 6C, *HJSO®JB"Ctt, ^Ktt 

CDWRA^T^tUlSS 2 ch gPMiSSS 3 t OMffiCC 

[0 0 9 2 ] fcfc. *SBWO»«-C«. SE»# 1 1 (OM 
&c J: £ Mfll »lfc^cn cc B4t>© r « £c 

<, ^*<^o^6n^?ftffitcj:orgfm^<D^^^ 5 

[0 09 3] £/c, *^*fe<DJf^CC*5C*r, m7cD^d 

^ttiOfe^, J£^cJ:oT)E^Pm^^T&£|i* 0 
[0 094] ^/c *S6te<DJK)lgT«, ttS«S*fxcoBfH; 

[0095] *mfeo^tc*jiir, gpm^M^^ 

7©7a-ft-Fc0Xr7 7 , S3 7 Oic, I^20MIe 
tfc®^m^S«I38©7 0-^ + - hCD^^^^S 3 2 
1 r^7-S3 2 3iC 4 jBS«^*SS1*tU^I5:«H 4 <D 

- hcDXr* >^S 1 1 2CC, gp^/^Mfi^tti*©«S4 

[0096] ss^ wfmmw^mxmM* 1 1 o^>^ 
< <i:4>^^^s >y*wai^- -s^r&o, #CC. i7 

©Xf^ 7'S3 70 Ccr^^M^^CDIi^JPm^6 0 0 
mm Hg^O l^^tlfci ^CC0dx.^A T D 

C 1 0° CA£l£^T£^l£CcM§iJ-5r& 0 
[0 0 9 7 ] jSRSI^X«S#S«. =7cMBK90 

[0098] <mz <omm<omm>m 1 osotojew-c 
» 1 o*t6<DjB«roia 1 0 icfjk^nmmmmmm 
tf*wJ8Pcc*5c^'r. gp^^f 1 2<db3# >r $>?*mia<fr 
1 icomm $ >?±ui&±L( f cmmL,tci)K #mm<o& 



23 

[0 0 9 9] M^JWBttSlfT *<D«I 

^ K5EU (R«#fl 1. BMW 1 2 ©MRI* -f 

^m^F i 1 iSPIWl 2<fc#HBSCtHJ#0Tl>4J« 
jfttefcOT, gSM^F 1 1 igpm^ 1 2 i^BI«FtcBB^L/ 

[0100] Jf. HH{C^tSi«t5. con 

0SP^K3 tcStW3ti^j8S«l^«:«SK^ 1 0 ten®. 
A3-fc$-£C«tK:<J:0x* *Va>£(6»r.&. — 7?\ ® 

Affi«a^hSt*»&ic», r ^ » 7'ti or ie 
coffi^R^-r-s c <b rf;i^^iiti 1 o ten GjA^ 

[i i ] m i osofc©jB»o^#«BS«flEia-c*-5. 
[12 ] mi <omm<Dmm<Dmmmm^r^-rmmmm 

ci3 : mi <Dmrn<Dxmictei>T: , «HK^Nim«iMiBi 
$ ti h c # ^ bsa*a c -raiKttffl . r & 
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* [1 5 3 SI 1 0^©«»^*WS^^W»l»*jS'r 

[16 3 SSI ©^©»«fc^^*j8S*4»»W»«:^r 
ya-^^— ht'^^ 0 

[17] H 1 <Dmbfc<DBmiCteLiZ>J -(ls<D)l>— 

10 [19] m KomM^B^c^^x. i7co:7a — ^ + 

m i o ] «ri (ommcommcc^^x . mi<oyu-^ 
mi 2] nmumztmr&tc&cD^ ? yx*$>& 0 

[113] &mfr<Dffl C $ A 5 > ^«©OR»iIK<E>lEE;fc 
[114] *2©38«fl0?B«C*5tt-SB«T>4< r — 5 j 

20 ^a^^^-rs^ v T'rabSo 

[ii5] &&w*&mutcm&<D2>(j*?- + -- hr* 

[H6] %m&<Dmcz -( 5>^t^-(A^t- 

[SffO»W] 

1 -Xyyy, 

2-BWUM&* 

30 1 1 

1 2-H£tfP* 

2 9 • w-OUtT W 5 >^-fe>-?\ 
30-ECU, 

* 4 3, 4 4 -JW-fZJ ^ >lTaJ%mm o 
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< 

C END ) 



C14) 



4$M 2003-12034 



mi ] 



14 



16 



13 



15 




2B — | Bfeft*>» 

29^- | nJ 



30 



ECU 

] CPU [ ^31 
| ROM ^ -32 
[ RAM [ ^-33 



[03] 



[§5] 




NO 



NO 


> 


NO 






=» 


^ NO 






=> 


NO 


^ 



yes S107 



XCAT=Q 






/-S205 


YES^ 








I 














» 





c 



END 



l l ] 





0 


10 


20 


30 


40 


VCTBSE 


5 


10 


15 


15 


5 



(15) 



#R 2003-120348 



[0 8] 



-S201 










I 











S321 



S322 



S323 



vcT<D»j»ivi»-fs^'j|;m 

VCTBSE=VCT r 



T 



VCTtg=VCTBSE+VCTho 



c 



END 



3 



[19] 



[fM 1 0 ] 
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